
 

 

Technical Memorandum 

TO: ICF International 
 Claire Bromund 

FROM: Terry A. Hayes Associates Inc. 
 Anders Sutherland, Senior Environmental Scientist 

DATE: April 28, 2021 

RE:  Broadway Bridge Project – Supplemental Mobile Source Air Toxics Analysis 

 

Background 

The City of West Sacramento, in cooperation with the City of Sacramento and the California 
Department of Transportation (Caltrans), is proposing to construct a new bridge over the Sacramento 
River south of the Pioneer Bridge (U.S. 50) to provide local interconnectivity across the river and 
between neighborhoods (Broadway Bridge Project, or “Project”). The Project would be located over 
the Sacramento River between the cities of West Sacramento and Sacramento, approximately 1,000 
feet south of the existing US 50. The total length of the project is approximately one mile from Jefferson 
Boulevard in West Sacramento to 5th Street and Broadway intersection in Sacramento. Two Build 
Alternatives are being considered: Alternative B and Alternative C.  

To support environmental documentation for the Project, Terry A. Hayes Associates Inc. (TAHA) 
prepared an Air Quality Report (AQR) consistent with the Caltrans Annotated Outline in December 
2020. In accordance with Caltrans guidance, the AQR contained a qualitative assessment of 
environmental effects related to Mobile Source Air Toxics (MSAT) emissions based on the Project 
having low potential MSAT effects due to the average daily traffic (ADT) on the local roadway network 
remaining below 140,000 vehicles per day. However, subsequent direction from Caltrans was received 
following submittal of the AQR requesting that a quantitative MSAT emissions analysis be prepared 
due to the proximity of sensitive land uses to Project components. This Technical Memorandum was 
prepared to provide supplemental quantitative analysis of potential MSAT effects that would occur 
under the baseline 2017 Existing Conditions, the No Build Alternative and Build Alternatives in the 
opening year of 2030, and the No Build Alternative and Build Alternatives in the horizon year of 2040. 
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Traffic Data 

Consistent with the AQR, the quantitative MSAT analysis utilized regional transportation modeling data 
produced for the entire Sacramento Area Council of Governments (SACOG) region, which comprises 
the counties of El Dorado, Placer, Sacramento, Sutter, Yolo, and Yuba. Traffic activity data throughout 
the SACOG region were provided for a representative day in the baseline 2017 year for Existing 
Conditions, opening year 2030 for the No Build Alternative and Build Alternatives, and horizon year 
2040 for the No Build Alternative and Build Alternatives. Table 1 presents the daily vehicle miles 
traveled (VMT) that would occur on the regional roadway network for the 2017 baseline year and the 
2030 scenarios. The regional VMT data demonstrate that ambient growth is expected to increase 
SACOG daily VMT by approximately 25.3 percent between 2017 and 2030 for the No Build Alternative. 
Implementation of Alternative B would reduce SACOG daily VMT by approximately 13,401 vehicle miles 
relative to the No Build Alternative, which would result in an increase of approximately 20.2 percent 
relative to the baseline 2017 Existing Conditions. Implementation of Alternative C would reduce SACOG 
daily VMT by approximately 15,995 vehicle miles relative to the No Build Alternative, which would 
result in a similar increase as Alternative B relative to the baseline 2017 Existing Conditions.  

Table 1. Summary of Daily SACOG Regional Vehicle Miles Traveled – Opening Year 2030. 

Speed Range 
(mph) 

Existing Conditions 
(2017) 

No Build Alternative Alternative B Alternative C 

0-5 10,450 13,002 12,178 12,326 

5-10 97,539 141,626 144,687 140,694 

10-15 250,088 355,227 355,467 337,309 

15-20 6,848,827 8,624,258 8,588,472 8,625,960 

20-25 3,101,882 3,717,665 3,694,057 3,687,213 

25-30 2,910,591 3,459,556 3,492,570 3,499,847 

30-35 5,953,540 7,403,272 7,438,531 7,404,620 

35-40 6,521,347 9,584,828 9,499,321 9,478,374 

40-45 6,145,961 7,289,934 7,333,080 7,394,919 

45-50 2,822,044 4,151,237 4,181,626 4,137,120 

50-55 5,704,319 6,662,439 6,603,946 6,646,128 

55-60 10,128,856 13,093,948 13,149,596 13,115,952 

60-65 3,464,858 3,243,687 3,233,775 3,244,223 

65-70 1,863,649 2,219,167 2,219,139 2,219,166 

TOTAL 55,823,951 69,959,846 69,946,445 69,943,851 
 

Change from Existing Conditions 14,135,895 14,122,494 14,119,900 
Percent Change from Existing Conditions +25.3% +20.2% +20.2% 
Change from No Build Alternative -13,401 -15,995 
Percent Change from No Build Alternative -0.02% -0.02% 
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Table 2 presents the daily VMT for the 2017 baseline year and the 2040 scenarios. SACOG daily regional 
VMT is anticipated to increase by nearly 35 percent between the baseline 2017 Existing Conditions and 
the 2040 No Build Alternative due to ambient growth throughout the area. In 2040, implementation 
of Build Alternative B would produce an increase of approximately 6,230 daily VMT throughout the 
entire SACOG region relative to the No Build Alternative, representing an increase of approximately 
0.02 percent. Implementation of Build Alternative C would produce an increase of approximately 
42,893 daily VMT throughout the SACOG region compared to the No Build Alternative, representing 
an increase of approximately 0.06 percent. 

Table 2. Summary of Daily SACOG Regional Vehicle Miles Traveled – Design Year 2040. 

Speed Range 
(mph) 

Existing Conditions 
(2017) 

No Build Alternative Alternative B Alternative C 

0-5 10,450 45,077 43,821 47,254 

5-10 97,539 214,995 217,507 216,597 

10-15 250,088 506,819 489,519 502,677 

15-20 6,848,827 9,487,486 9,461,722 9,483,068 

20-25 3,101,882 4,194,189 4,238,409 4,204,869 

25-30 2,910,591 4,071,122 4,091,043 4,067,752 

30-35 5,953,540 8,358,948 8,403,089 8,423,322 

35-40 6,521,347 10,535,221 10,505,968 10,524,718 

40-45 6,145,961 8,103,876 8,089,208 8,121,705 

45-50 2,822,044 4,375,207 4,351,552 4,349,451 

50-55 5,704,319 7,279,442 7,338,498 7,374,517 

55-60 10,128,856 12,896,980 12,844,114 12,801,062 

60-65 3,464,858 3,004,116 3,006,414 2,999,669 

65-70 1,863,649 2,240,735 2,239,579 2,240,445 

TOTAL 55,823,951 75,314,213 75,320,443 75,357,106 
 

Change from Existing Conditions 19,490,262 19,496,492 19,533,155 

Percent Change from Existing Conditions +34.9% +35.9% +35.9% 
Change from No Build Alternative 6,230 42,893 
Percent Change from No Build Alternative +0.02% +0.06% 
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Regulatory Framework 

Controlling air toxic emissions became a national priority with the passage of the Clean Air Act 
Amendments (CAAA) of 1990, whereby Congress mandated that the U.S. EPA regulate 188 air toxics, 
also known as hazardous air pollutants. The U.S. EPA has assessed this expansive list in its rule on the 
Control of Hazardous Air Pollutants from Mobile Sources (Federal Register, Vol. 72, No. 37, page 8430, 
February 26, 2007), and identified a group of 93 compounds emitted from mobile sources that are part 
of U.S. EPA’s Integrated Risk Information System (IRIS) (https://www.epa.gov/iris). In addition, the U.S. 
EPA identified nine compounds with significant contributions from mobile sources that are among the 
national and regional-scale cancer risk drivers or contributors and non-hazard contributors from the 
2011 National Air Toxics Assessment (NATA) (https://www.epa.gov/national-air-toxics-assessment). 
These are 1,3-butadiene, acetaldehyde, acrolein, benzene, diesel particulate matter (diesel PM), 
ethylbenzene, formaldehyde, naphthalene, and polycyclic organic matter. While the Federal Highway 
Administration (FHWA) considers these the priority mobile source air toxics, the list is subject to change 
and may be adjusted in consideration of future U.S. EPA rules. 

The 2007 U.S. EPA rule mentioned above requires controls that will dramatically decrease MSAT 
emissions through cleaner fuels and cleaner engines. According to an FHWA analysis using U.S. EPA's 
MOVES2014a model, even if vehicle activity (vehicle-miles traveled, VMT) increases by 45 percent from 
2010 to 2050 as forecast, a combined reduction of 91 percent in the total annual emission rate for the 
priority MSATs is projected for the same time period, as shown in Figure 1. 

Affected Environment 

The primary sources of MSAT pollutant emissions in and surrounding the Project area include river 
boats, rail tracks, and industrial uses including tank farms and corporation yards. The CARB website for 
monitored data was reviewed for local MSAT data. Monitored MSAT data was not identified within 25 
miles of the Project area. There are no active MSAT monitors within 10 miles of the Project area that 
would be representative of local ambient concentrations because of dispersion caused by distance. 



Broadway Bridge Project 
April 28, 2021 
Page 5 
 

 

Figure 1. Projected National MSAT Trends, 2010-2050 
(Source: https://www.fhwa.dot.gov/environment/air_quality/air_toxics/policy_and_guidance/msat/) 
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Quantitative Analysis 

The procedure for analyzing emissions for on-road MSATs is to calculate emission factors using EMFAC 
or CT-EMFAC and apply the emission factors to speed and VMT data specific to the project area. EMFAC 
is an emissions model developed by the California Air Resources Board (CARB) that calculates 
emissions rates for California motor vehicles. Emissions were estimated for all MSATs using CT-
EMFAC2017, based on EMFAC and speciation factors provided by CARB and the United States 
Environmental Protection Agency (USEPA). The latest version of CT-EMFAC, CT-EMFAC2017 released 
in January 2019, was used to estimate emissions of benzene, 1,3-butadiene, formaldehyde, acrolein, 
naphthalene, diesel particulate matter, and polycyclic Organic Matter. Daily MSAT emissions were 
estimated for baseline Existing Conditions in 2017, and the No Build Alternative and both Build 
Alternatives for the opening year 2030 and horizon year 2040. MSAT emission rates were obtained 
from the CT-EMFAC2017 model for the 2017, 2030, and 2040 analysis scenarios corresponding to the 
speed ranges presented in Table 1 and Table 2, above. The daily VMT in each speed range was 
multiplied by the corresponding MSAT emission factor for the SACOG region, and emissions of each 
pollutant were summed across all speed ranges to estimate daily emissions in pounds per day (lbs/day) 
after dividing by the conversion factor 453.592 grams per pound (g/lb.). Table 3 presents the modeling 
results for the Baseline, No Build, and Build alternatives, and calculation sheets are provided in the 
Appendix to this memorandum.  

Table 3. Summary of Comparative MSAT Emissions Analysis. 

Scenario/ 
Analysis Year 

 

Daily MSAT Emissions (lbs/day) 

1,3-butadiene 

A
cetaldehyde 

A
crolein 

Benzene 

D
iesel PM

 

Ethylbenzene 

Form
aldehyde 

N
aphthalene 

Polycyclic 
O

rganic M
atter 

Baseline (Existing Conditions) 2017 53.18 184.90 11.72 254.94 784.77 99.72 451.56 7.67 11.93 
 

No Build 2030 19.88 43.27 4.38 90.32 155.25 37.51 116.90 3.26 3.40 

Build Alternative B 2030 19.87 43.25 4.38 90.27 155.25 37.49 116.83 3.26 3.40 

Build Alternative C 2030 19.86 43.23 4.38 90.25 155.24 37.48 116.79 3.26 3.40 
 

No Build 2040 16.90 36.03 3.71 76.05 135.83 31.83 97.28 3.13 2.62 

Build Alternative B 2040 16.90 36.02 3.71 76.03 135.78 31.82 97.25 3.13 2.62 

Build Alternative C 2040 16.91 36.05 3.71 76.09 135.80 31.84 97.34 3.13 2.62 

Daily emissions of all MSATs decrease substantially in 2030 and 2040 for the No Build Alternative and 
the Build Alternatives compared to Existing Conditions in the baseline 2017 year. In 2030, 
implementation of Build Alternative B and Build Alternative C would marginally decrease regional 
MSAT emissions compared to the No Build Alternative, with Build Alternative C daily emissions being 
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the lowest based on the 15,995 daily VMT reduction from the No Build Alternative. In 2040, although 
both Build Alternative B and Build Alternative C would produce higher daily VMT than the No Build 
Alternative, only marginal increases (i.e., less than 0.1 lbs/day) in regional MSAT emissions would occur. 
Notably, the emissions presented in Table 3 would be distributed throughout the entire SACOG 
regional roadway network, and an increase of less than 0.1 lbs/day distributed across hundreds of 
miles of roadways would result in negligible effects to ambient concentrations of MSATs at sensitive 
land uses near the Project. 

Conclusions 

 Regardless of the Build Alternative ultimately selected, daily MSAT emissions on the SACOG 
roadway network would be lesser than the 2017 baseline Existing Conditions in both the Opening 
Year of 2030 and the Horizon Year of 2040.  

 In the Opening Year of 2030, both Alternative B and Alternative C would result in decreases to 
regional MSAT emissions relative to the No Build Alternative. The decrease in daily MSAT emissions 
would be attributed to enhanced connectivity across the Sacramento River providing more efficient 
local travel routes. Daily MSAT emissions in 2030 would be lower than the baseline 2017 Existing 
Conditions for the No Build Alternative and Alternatives B and C. 

 In the horizon year of 2040, both Alternative B and Alternative C would generate higher daily 
regional VMT than the No Build Alternative, and associated regional roadway MSAT emissions 
would be marginally higher for Alternative C. As shown in Table 3, Horizon Year 2040 No Build 
Alternative Emissions would be substantially lower than the baseline 2017 Existing Conditions. 
Implementation of Alternative B in 2040 would marginally or negligibly decrease MSAT emissions 
due to enhanced transportation connectivity at the local level. Throughout the entire SACOG 
region, implementation of Alternative C would increase daily MSAT emissions by less than 0.1 
pounds per day for all compounds analyzed.  

 Implementation of the Project would serve the local and regional communities by enhancing 
connectivity across the Sacramento River. There are no Project area roadways with ADT greater 
than or equal to 140,000 vehicles per day. Implementation of Build Alternative C would increase 
MSAT emissions throughout the entire SACOG region by less than 0.1 pounds per day, which would 
have negligible effects on localized pollutant concentrations at nearby sensitive land uses. 
Therefore, implementation of the Project would not result in adverse air quality effects related to 
MSATs. 












